Abstract: Eating disorders are common health issues among the adolescents. The objective of this study was to determine the prevalence of eating disorders and their relationship with body mass index, body part satisfaction and perception on body weight among urban secondary school children. It was a cross-sectional study conducted in Kuching, Sarawak. Data was collected using a self-administered questionnaire that consist of the Eating Attitude Test-26 (EAT-26), perception on body part satisfaction and body weight, and anthropometric measurement. Data was entered and analysed using SPSS version 22. A total of 329 respondents participated in this study with 59% females and 60.5% Malays. There were 14.3% of the respondents overweight and obese, with higher percentage among males (19.3%). About 18.5% of the respondents were found to be at risk of eating disorders with higher prevalence among males (19.3%). More females reported to have higher prevalence of body part dissatisfaction (46.9%) and body weight (37.6%) compared to males (40%, 28.1%). The statistical results indicated there were significant associations between EAT-26 and body mass index (BMI) (p = 0.039), body part satisfaction (p = 0.004), and perception of body weight (p = 0.038). Eating disorders are becoming more prevalent amongst adolescents, particularly among males. As eating disorder are strongly associated with adolescent mental and physical health, intervention programme on their developmental challenges and issues for both males and females should be in place particularly in the school education syllabus.
Introduction
Adolescence is a growing stage where boys or girls are conscious about their weight and appearance. They often compare their looks and bodies with culturally defined ideal physiques, particularly Western cultures that idealize thinness for women (1) . This idealism not only affects the Western countries but also the Asian countries like Japan, Taiwan and Korea. Factors such as socioeconomic development, change of the role of women, view of the society and a shift in eating patterns have been found to have an effect on promoting eating disorders among young adults (2) . There are several types of eating disorders -anorexia nervosa, bulimia nervosa which are diagnosed based on ICD-10 criteria (International Classification of Disease). Binge-eating disorder on the other hand is diagnosed based on Diagnostic and Statistical Manual of Mental Disorders (DSM) (3) . These eating disorders if not controlled, can pose serious health problems related to body image disturbance amongst young adults (4) .
In Western countries, the prevalence of anorexia nervosa among young females was reported to be 0.3% and bulimia nervosa was 1% (5) . In Japan, the rate of anorexia nervosa was reported to be lower at 0.2% but higher for bulimia nervosa, 2.9% (6) . Studies conducted in the non-clinical setting indicated that eating disorder symptoms were prevalent among Japanese female adolescents, ranging from 5 to 10% (7) . Many of these studies used self-administered questionnaire such as the eating attitude test-26 (EAT-26) for non-clinical setting in order to gain a clearer understanding of eating disorder issue, particularly among the school-based samples. In Malaysia, using EAT-26 among young adults indicated that about one in five respondents were at risk of eating disorders with higher proportion among females (8) (9) (10) . The literature reports that adolescents who lived in the urban areas were at higher risk of eating disorders as a result of lower degree of acculturation exposure and suffered more normative social pressure than those living in the rural areas (11) . Body mass index, body part satisfaction and perception on body weight have been demonstrated to have an influence on eating disorders (12, 13) . During the growing stage, adolescents are more concerned about their physical appearance, weight and peer perception and will refrain themselves from eating properly just to be socially accepted.
This study was conducted in Sarawak, a state of Malaysia that has the most culturally diverse population. The main objective was to determine the prevalence of eating disorders and association between EAT-26 and body mass index, body part satisfaction and perception on body weight among urban secondary school children. The findings of this study would provide further insight for intervention programmes for adolescents from culturally diverse backgrounds.
Methodology
A cross-sectional study was conducted during the period of October 2012-June 2013 to assess eating disorders among secondary school students in Kuching, Sarawak. Kuching is the capital city of Sarawak, with a population of 325,132 that consists of Chinese, Malays and indigenous groups such as Iban, Bidayuhs, Melanaus and Orang Ulu, among others (2010 census). There were 27 secondary schools in Kuching city.
Participants
The current sample size was calculated based on the total population of secondary school students from public schools in Kuching for the year 2012. Using single proportion formula in EpiInfo software, population size of 28,601, prevalence of 19.7% (10), confidence interval 95% and attrition rate of 20%, the minimum sample size calculated was 293.
Respondents were recruited from four public schools to ensure representation from all races and socio-economic status. Permission to enter the schools was granted by both Ministry of Education at the Federal and state level. One class representing each morning and afternoon session was randomly selected from each of the schools. On average, each of the class had 40-50 students. All students who were intellectually capable, physically fit without illnesses (e.g. asthma, heart condition, known mental health issues, etc.) were invited to participate.
Of the 400 consent forms sent out, 329 (82.3%) returned signed consent forms agreeing to participate in this study, a total that was higher than minimum sample size needed.
Measures
Data was collected using a self-administered questionnaire that consists of socio-demographic information -sex, ethnicity, school session. To facilitate the data collection, questionnaire was prepared both in English and Malay language. The English version of the EAT-26 was adapted and modified from Garner and Garfinkel (14), where as the Malay version was adopted from Dan et al. (15) with internal consistency of 0.93 (Cronbach's alpha). This instrument consists of 26 items and is used to screen symptoms and characteristics of eating disorders. A total score of greater than or equal to 20 is classified as being prone to eating disorders.
Perception of body weight status was assessed based on one question that asks the respondent's perception of their current body weight status whether they are dissatisfied, sometimes satisfied, and satisfied. This measure was adopted from Koay (16) . Questions on body part satisfaction was adapted and modified from Koay (16) . The respondents were asked to rate their level of satisfaction based on the 10 main body parts that includes body weight, height, face, neck, shoulder, chest, hand, waist, hip and feet. A total score of 65 and above indicated the respondents were satisfied with their body parts.
Body mass index was generated by measuring body weight and height using SECA portable weighing scale and stadiometer. Participants were asked to remove their shoes before measurement. For height taking, participants were asked to stand upright with the heels and occiput against the stadiometer, look straight ahead, making sure their line of vision is perpendicular to the body and the plane of the head is horizontal (in the Frankfurt plane). Weight was taken to the nearest 0.1 kg and height, 0.1 cm. For classification of gender specific BMI-for-age, WHO reference 2007 was used as this is the acceptable classification for Asian population including Malaysia.
Procedure
The researchers visited the schools one week before the day of data collection. They would distribute the informed consent form to the students and briefed the teachers in charge in the collection of informed consent form. Only those students who had consent from their parents participated in the study. Ethical approval for this study was obtained from the Universiti Malaysia Sarawak ethics committee (reference: UNIMAS/TNC (AA)-03.02/06-11 Jld.2 [3] ).
On the day of the data collection, the students were assembled in the school hall. Their weight and height were taken before completing the questionnaire manually using pen/pencil. Only those students who need assistance in the completion of questionnaire were assisted. The stadiometer and weighing scales were calibrated based on the manufacturer's guideline at the beginning of each data collection activity or whenever necessary.
Statistical analysis
Data were entered and analysed using SPSS version 20 for Windows (IBM Corporation, NY, USA). Descriptive and inferential statistical output was generated based on a p-value of < 0.05 (2-sided). To check the relationship between EAT-26, body part satisfaction and perception of body weight, the Fisher exact test was used.
Results
A total of 329 respondents participated in this study with 59% females, 60.5% Malay and 53.2% were from morning session school. About 14.3% of the respondents overweight and obese with higher among males (19.3%). Only 1.8% of the respondents were found to be thin (BMI-forage < -2SD). Table 1 shows the details on the characteristics of the respondents. Table 2 shows the profile of EAT-26, body part satisfaction and perception of body weight between males and females. About one of five respondents (18.5%) were found to be at risk of eating disorders with higher prevalence among males (19.3%). However, in terms of body part dissatisfaction, females reported to have higher prevalence of 46.9% compared to males (40%). The same results were found for perception on body weight, there were higher percentage of females (37.6%) who were dissatisfied with their body weight. Overall, one third of the respondents (33.7%) reported to be unsatisfied with their body weight.
Fisher Exact test was performed between EAT-26 and BMI, body part satisfaction, perception of body weight ( Table 3 ). The statistical results indicated there were significant association between EAT-26 and all three independent variables (BMI, p = 0.039; body part satisfaction, p = 0.004; perception of body weight, p = 0.038).
Discussion
The current study investigated the prevalence of eating disorders among urban secondary school children in Kuching, Sarawak, Malaysia. The findings indicated that 18.5% of the sample was found to be at risk of eating disorders. This figure is higher than most of the studies carried out in other Asia countries using the EAT-26 such as Taiwan (10.8%), Korea (10.3%) and Japan (11.2%) (17) (18) (19) , but consistent with local studies that reported prevalence of 18.2% (8) and 19.7% (10) . Differences in the prevalence of eating disorders might be attributed to the differences in culture, ethnicity and socioeconomic status. Literature shows that eating disorders were found to be more common among female adolescents as compared to males. In our study, males were reported to have higher prevalence of eating disorders (19.3%) compared to females (18.0%) although males were reported to be more satisfied with their body parts and weight. This figure was found to be high compared to other studies where the prevalence was reported to be between 2.5% and 6% (20) . The difference may be due to more overweight and obese male respondents in this study (19.3%) compared to females (10.8%). Eating disorders associated with thinness as a beauty ideal is no longer unique to females. Recent trends have shown that boys were also experiencing increased social pressure to be thin which led to dieting, and increased risk for eating disorder (21) . Young males tend to obsessed with exercise and unhealthy eating behaviors to show their muscularity (22) , which explained why the difference in their reason to lose weight as compared to girls who usually focus on slimness (21) . Other contributing factors including obsession with "perfect body" in order to gain social acceptance, attract opposite sex. When coping with particular issues beyond their control, males tend to displace these anxieties onto their bodies by doing excessive exercise and dieting (23) .
Consistent with previous studies (24) , female respondents in this study demonstrated more dissatisfaction with their body parts and weight although the rate of overweight and obesity was lower than the male respondents. Many young females prefer to be thinner due to an extreme desire for thinness and dieting behaviors regardless of their actual weight. They even emphasized certain part of their body such as circumference of hips, stomach or thighs as their target body image rather than just depending on overall weight (21) . This phenomenon has affected many countries regardless of socio-cultural background. In Japan, as high as 41% to 68% of the female adolescents aged 6-13 years and 16-18 years, respectively, were reported to be affected by this distorted body image concept leading to eating disorder (25) .
As expected, respondents with high BMI demonstrated to be more at risk of eating disorders. They were more likely to engage in dieting and extreme weight loss behaviors. Similarly for those who were dissatisfied with their body parts and weight were more likely to have at risk for eating disorders. This finding is consistent with previous studies (7, 9, 21) . Adolescence is a phase where both boys and girls face significant challenges in relation to their psychological and physical development. As such, they often deal with these changes by undertaking inappropriate dieting behaviors such as fasting, skip meals, taking laxative or intentional vomiting (26) . Some studies even reported that boys or girls who enter puberty earlier were most likely to undertake unhealthy ways to lose weight compared to those adolescents who enter puberty later (21) . Nevertheless, this kind of study requires a longitudinal research method to determine the connection of adolescents' development and their eating behaviors, and explore other factors such as the social determinants.
As this was a study using self-administered questionnaire on eating disorders, the percentage of eating disorders might be under reported. Furthermore, only those children with parental consent participated in this study, thus, the results might not be representative Six respondents under the category of thinness were excluded because of small number.
of all adolescents of Kuching, Sarawak. Nevertheless, the outcome of this study highlighted the importance of understanding the issue of eating disorders among adolescents and provided some inputs for future intervention. The finding of this study suggests that eating disorders is a problem amongst adolescents. Although previous studies reported that eating disorders were more prevalent among female adolescents, this study showed that more male adolescents were having eating disorders. As eating disorders are strongly associated with adolescents' developmental mental and physical health, intervention programmes should be in place targeting to assist adolescents to overcome their developmental challenges. It is also recommended that future studies should incorporate the use of qualitative research method, mixed methods and longitudinal research in order to obtain more comprehensive data for holistic intervention strategies planning.
